Introduction
During normal development, the number of cells in growing tissues is controlled through regulation of cell proliferation and apoptosis [1] [2] [3] . In Drosophila, the Hippo (Hpo) tumor-suppressor pathway controls the size of adult tissues by coordinately regulating these processes [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Hpo signaling restricts tissue growth by promoting termination of cell proliferation and by stimulating apoptosis during development. hpo mutant tissues thus develop into severely overgrown adult structures because mutant cells continue to proliferate after organs reach their normal size and because mutant cells are resistant to proapoptotic signals that normally eliminate extra cells.
Several components of the Hpo pathway have been identified, including the membrane-associated 4.1, ezrin, radixin, moesin (FERM)-domain-containing proteins Expanded (Ex) and Merlin (Mer) [13] ; the serine/threonine kinases Hippo (Hpo) and Warts (Wts) [4-8, 15, 16] ; the adaptor molecule Salvador (Sav), which binds to Hpo [9, 10] ; Mats (Mob as a tumor suppressor) [11] , a regulator of Wts activity; and Yorkie (Yki), a transcriptional coactivator [12] . Genetic and biochemical experiments have indicated that Ex and Mer act upstream of Hpo, which in turn regulates the activity of the Warts (Wts) kinase [4, 6, 8, 13] . Wts together with its cofactor Mats then suppresses the transcriptional activity of Yki, possibly through phosphorylation [11, 12] . Ex, Mer, Hpo, Sav, Wts, and Mats are negative regulators of growth, and mutations in these genes result in dramatically overgrown tissues containing an excess number of cells. Yki, on the other hand, is a positive regulator of growth, and overexpression of Yki causes severe overgrowths that resemble the loss-of-function phenotypes of the other pathway members, whereas cells mutant for yki grow poorly [12] . Yki is required for the overgrowth of hpo or wts mutant cells in vivo, and it was thus postulated that Yki mediates most if not all of the growth effects of Hpo signaling, presumably by driving the expression of transcriptional target genes [12] . When Hpo signaling is reduced, for example by mutations in hpo, Yki is hypophosphorylated and active, driving the expression of target genes that promote cell proliferation and suppress apoptosis, resulting in tissue overgrowth. Normally, the Hpo and Wts kinases limit the growth of tissues through the inactivation of Yki.
Although the last few years have witnessed the identification of several components of the Hpo signal transduction pathway, we have only limited information about the transcriptional target genes that mediate the effects of Hpo signaling. We and others have previously reported that cells mutant for hpo cell-autonomously upregulate the transcription of cyclin E and diap1 (Drosophila inhibitor of apoptosis protein-1) [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Cyclin E is a limiting factor for S phase entry in imaginal-disc cells [17] , and Cyclin E overexpression is sufficient to drive ectopic cell divisions [17, 18] . DIAP1 is an antiapoptotic protein, and extra DIAP1 likely protects cells from apoptosis induced during development [19] . However, these two target genes alone are insufficient to account for the hpo mutant phenotype because overexpression of Cyclin E together with apoptosis inhibition does not cause tissue overgrowth [18] . Thus, critical targets of Hpo signaling remain to be identified.
In this report, we present evidence that the bantam microRNA (miRNA) is a key target of the Hpo signaling pathway. The bantam miRNA is a positive growth regulator, and tissues that overexpress bantam are larger than wild-type tissues [20] [21] [22] . Conversely, animals with mutations that inactivate bantam are smaller than *Correspondence: ghalder@mdanderson.org normal [20] [21] [22] . bantam-induced tissue growth is caused by an increase in cell number as a result of an increase in the rate of cell proliferation and defects in apoptosis [20] [21] [22] . Unlike Ras, Myc, and Insulin receptor signaling, which primarily affect cellular growth and cell size [1, [23] [24] [25] , bantam specifically affects cell number without affecting cell size, cell differentiation, or pattern formation [20] [21] [22] . bantam thus acts as a balanced growth regulator, coordinately driving cell growth and cell-cycle progression, so that bantam-overexpressing cells proliferate faster but keep their normal size [20, 22] . Similar to bantam, Cyclin D-Cdk4 control tissue size by balanced regulation of cell growth and cell division, so that cells overexpressing Cyclin D and Cdk4 have an increased rate of proliferation but no changes in cell size [26, 27] . In contrast to bantam, however, Cyclin D-Cdk4 do not regulate apoptosis, and double-mutant and epistasis analyses showed that bantam and Cyclin D-Cdk4 act in parallel pathways [20] . Interestingly, the effects of bantam overexpression resemble the phenotypes of mutations in hpo that also show accelerated cell proliferation through balanced growth and reduced apoptosis [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . The striking similarities between the effects of bantam and Hpo signaling prompted us to investigate their relationship during development.
Results
Hippo Signaling Regulates the Expression of the bantam miRNA To test whether the activity of the bantam miRNA was regulated by Hpo signaling, we made use of a GFP bantam sensor that reports the spatial activity of bantam [21] . This bantam sensor expresses GFP under the control of a ubiquitously active tubulin promoter and has two perfect bantam target sites in its 3 0 UTR. When present, the bantam miRNA reduces GFP expression through its RNAi effect [21] . The expression pattern of GFP is thus a negative image of the activity pattern of the bantam miRNA. In third-instar wing imaginal discs, the bantam sensor is expressed in a complex pattern with higher levels along the presumptive wing margin, in the anterior compartment along the anteroposterior compartment boundary, and in several patches in the thorax region ( Figure 1A , [21] ). A control sensor that lacks the bantam target sites is expressed at much higher levels overall, indicating that the bantam miRNA is expressed throughout the disc, although at varying levels (data not shown, [21] ). Overexpression of the bantam miRNA in the developing wing eliminated the GFP expression of the bantam sensor in the corresponding region, demonstrating that the expression of GFP is indeed under the control of bantam ( Figure 1B , [21] ). In developing eye discs, the bantam sensor is also broadly expressed, with higher levels in differentiating photoreceptor cells ( Figure 1C ). As in wing discs, overexpression of bantam downregulated GFP expression in eye discs (not shown). The bantam sensor thus reflects the activity of the bantam miRNA in eye and wing discs [21] .
To address whether Hpo signaling regulates the activity of the bantam miRNA, we monitored GFP expression of the bantam sensor in imaginal discs that had defects in Hpo signaling. We found that hpo or wts mutant cells had lower levels of bantam-sensor-driven GFP expression throughout the mutant clones ( Figures 1D-1F ). Significantly, hpo and wts mutant clones showed lower levels of GFP in multiple tissues, including the wing, antenna, and eye imaginal discs. In eye imaginal discs, wts clones affected the bantam sensor anterior to the morphogenetic furrow, where cells are still uncommitted as well as posterior to the furrow in differentiating photoreceptor cells ( Figure 1F) . In all cases, the regulation of the bantam sensor was cell autonomous (Figures 1D-1F ). In addition, wing imaginal discs that overexpressed Yki had lower levels of bantam sensor expression in the entire region of Yki overexpression ( Figure 1G ). The control sensor, which lacks the bantam target sites, was not affected by overexpression of Yki or in wts mutant clones (not shown). In summary, we conclude that Hpo signaling generally regulates bantam expression in multiple imaginal discs and cell types.
Because bantam expression is strongly correlated with cell proliferation [21] , the regulation of bantam by Hpo may not be a specific effect of Hpo signaling but may be a secondary consequence of the extra growth and proliferation induced in hpo mutant cells. We thus tested whether bantam was also regulated by other regulators of cell growth and cell proliferation. We assayed the expression of GFP from the bantam sensor in wing discs that overexpressed Cyclin D-Cdk4, Myc, or RasV12 in the posterior compartment or that carried clones of cells mutant for TSC1, manipulations known to cause overgrowth and overproliferation [26, [28] [29] [30] . We found no significant change of GFP expression from the bantam sensor in cells overexpressing Cyclin D-Cdk4, Myc, or RasV12 (Figures 2A, 2B , and 2D), and TSC1 mutant cells even had higher levels of bantam sensor expression, indicating that bantam activity was suppressed in TSC1 mutant clones ( Figure 2C ). Promoting cellular growth and accelerating cell division, through overexpression of Cyclin D-Cdk4, Myc, or RasV12 or loss of TSC1, was therefore not sufficient to induce bantam expression. The regulation of bantam expression by Hpo signaling is thus not simply the consequence of the growth and proliferation induced in hpo mutant cells, but is a specific downstream effect of Hpo signaling.
bantam Is Required for Yorkie-Driven Overgrowth The finding that Hpo regulates the activity of bantam irrespective of the type of imaginal disc and broadly within discs suggested that bantam is an important downstream target of Hpo signaling. Hpo signaling may thus restrict tissue size at least in part by suppressing the expression of bantam. When Hpo signaling is defective, for example in tissues overexpressing Yki, bantam expression is induced, which may be required for the overgrowth of these tissues. To test this hypothesis, we asked whether bantam is required for overexpressed Yki to induce tissue overgrowth in the retina. Wild-type pupal retinae show exquisitely precise hexagonal arrays of the different cell types, and the retina has served as a sensitive model system to analyze the effects of Hpo and other growth-control pathways on cell number and apoptosis ( Figure 3A , [4, 6-10, 12, 13, 31, 32] ). Overexpression of Yki in the developing eye resulted in the generation of excess interommatidial pigment and bristle cells, resembling the phenotypes observed in hpo and wts loss-of-function clones ( Figure 3B , [4-10, 12, 13]). Loss of bantam suppressed the induction of extra interommatidial cells in the retina caused by Yki overexpression, whereas it did not affect the pattern of cells in otherwise wild-type retinae ( Figures 3A and 3B) . To measure the number of interommatidial pigment cells, we defined regions corresponding to one side of an ommatidial hexagon between two vertices and then counted the cells in these regions. We found that such regions overexpressing Yki had 5.9 6 1.0 interommatidial cells, whereas regions that were also mutant for bantam had only about half as many cells (3.1 6 0.5 cells) (Figure 3 ). Removal of bantam thus significantly reduced the number of extra interommatidial cells in retinae that overexpressed Yki, which was, however, still higher than wild-type retinae, which have 1.67 cells in the corresponding regions (2 3 1/3 of a tertiary pigment cell at the vertex and 1 secondary pigment cell). bantam is thus required for Yki-induced cell proliferation, and the loss of bantam limits the amount of tissue growth that can be induced by Yki overexpression.
bantam Expression Rescues Apoptosis and Growth Defects in Cells with Increased Hippo Signaling Next, we wanted to test whether overexpression of bantam was sufficient to rescue the apoptosis and growth defects induced by hyperactivation of Hpo signaling. Hyperactivation of Hpo signaling, for example by overexpression of Hpo, causes phenotypes opposite to those observed in hpo mutants: It suppresses cell proliferation and induces cell death, resulting in smaller than normal adult structures [4-6, 8, 13] . The level of Hpo signaling is thus in a balance in wild-type cells, and it can be up-or downregulated. This balance is reflected at the level of bantam expression. yki mutant cells or clones of cells with hyperactivated Hpo signaling due to overexpressed Hpo cell-autonomously induced bantam sensor expression ( Figure 1H , data not shown), indicating that the expression of bantam was suppressed in these cells. Together with the induction of bantam in hpo mutant cells, these results indicate that in wildtype cells, the levels of bantam expression can be positively or negatively modulated by the Hpo pathway.
If suppression of bantam expression by Hpo is important for hyperactivated Hpo signaling to induce apoptosis and suppress growth, then re-expression of bantam may suppress the phenotypes caused by hyperactivation of Hpo signaling. To test this hypothesis, we used Hpo gain-of-function phenotypes in the eye and wing. Overexpression of Hpo during eye development induces apoptosis and results in small and rough eyes ( Figures  4A and 4B , [4, 6, 8] ). Coexpression of bantam significantly rescued the eye defects caused by overexpression of Hpo ( Figures 4A-4D ) and eliminated the Hpo-induced apoptosis (Figures 4B 00 and 4C 00 ). Similarly, coexpression of bantam rescued the defects caused by overexpression of Ex in developing eyes (not shown and [20] ). We extended these experiments to the wing, where overexpression of Hpo similarly causes a strong reduction in tissue size ( Figures 4E and 4H , [4] ). Coexpression of bantam rescued the small-wing phenotype caused by overexpressed Hpo and the resulting wings had nearly normal size ( Figures 4H and  4I ). In addition, loss of one copy of the bantam gene enhanced the small-wing phenotype of overexpressed Hpo ( Figures 4H and 4J) . Removing one copy of bantam also enhanced the eye phenotypes caused by overexpression of Ex (not shown and [20] ), which also hyperactivates Hpo signaling [13] . We conclude that the Hpoinduced phenotypes are sensitive to bantam levels because removing one copy of bantam enhances, whereas expressing bantam suppresses, Hpo-induced phenotypes.
Hyperactivation of Hpo signaling leads to induction of the proapoptotic gene head involution defective (hid) [4] . Similarly, yki mutant cells had slightly higher levels of Hid ( Figure S1A in the Supplemental Data available online). bantam has been shown to suppress the translation of hid mRNA and thus to downregulate Hid protein levels [21] . Indeed, expression of bantam also suppressed the elevated levels of Hid in yki mutant cells ( Figure S1B ). bantam may thus suppress cell death in Hpo-overexpressing or yki mutant cells at least in part through the suppression of Hid expression.
bantam Expression Rescues Growth Defects of yorkie Mutant Cells Next, we asked whether overexpression of bantam could also rescue the growth defects of yki mutant cells. To test this hypothesis, we did two sets of experiments. First, we induced yki mutant clones in wing discs that overexpressed bantam in the posterior compartment. We found that yki mutant clones in the anterior compartment grew poorly and were very small ( Figure 5A, arrow) . In contrast, yki mutant clones in the posterior (bantamexpressing) compartment grew to much larger sizes ( Figure 5A, arrowhead) . bantam expression thus enhanced the growth of yki mutant cells.
In the second set of experiments, we induced bantam expression specifically in yki mutant clones and compared their sizes with those of their corresponding twin clones. Because the wild-type twin clone is born in the same cell division as the mutant clone, the size of the twin clone is a good normalizing measurement for the growth rate of the cells in the mutant clone. We found that in developing wing discs, clones of cells mutant for yki grew poorly and only rarely produced clones that contained more than a couple of cells, even after 3 days of growth ( Figures 5B and 5E ). In contrast, yki mutant cells that overexpressed bantam readily formed clones of many cells, although these clones were not as large as their twin clones ( Figures 5C and 5E ). This rescue of yki mutant clones is unlikely to be due solely to the suppression of cell death by bantam, because expression of the caspase inhibitor p35, which suppresses cell death, only weakly rescued the size of yki mutant clones ( Figures 5D and 5E ). This indicates that bantam can rescue growth defects in yki mutant cells, rather than simply prevent the cells from death. This growth rescue, however, was incomplete because yki mutant clones that overexpressed bantam did not grow as well as wild-type clones ( Figure 5E ) and were also smaller than wild-type clones overexpressing bantam, which were generally larger than their twin clones ( Figure 5E ). Together with the rescue of the small-eye and -wing phenotypes caused by hyperactivated Hpo, these results show that overexpression of bantam rescues growth defects as well as the induction of apoptosis in cells with hyperactivated Hpo signaling.
bantam, cyclin E, and diap1 Are Independent Targets of Hpo Signaling
The findings that Yki regulates the expression of bantam and that overexpression of bantam significantly rescues the growth defects of yki mutant cells indicate that bantam is a critical downstream effector of Yki. However, because the rescue of the growth defects of yki mutant cells by bantam was not complete (Figure 5 ), we wanted to know whether bantam is sufficient to mediate all functions of Yki activity or instead whether bantam is one of several target genes regulated by Yki. To distinguish between these possibilities, we tested the relationship of bantam to other known targets of Hpo signaling. If bantam were mediating all functions of Hpo, then we would expect bantam to regulate the expression of other Hpo target genes. Hpo is known to negatively regulate the expression of ex, mer, diap1, and cyclin E at the transcriptional level [4-7, 9, 10, 13] . We found that clones of cells overexpressing bantam did not affect the expression of lacZ enhancer-trap reporters in the ex and diap1 genes ( Figures S2A and S2B) . Furthermore, bantam overexpression did not significantly affect DIAP1 and Ex protein levels and had only very subtle effects on Cyclin E levels ( Figure S3 and not shown), unlike Yki expression, which induces robust expression of Cyclin E [12] . We conclude that Hpo signaling regulates the expression of cyclin E, diap1, and bantam independently of one another. Hpo target genes would be sufficient to recapitulate the phenotypes of hpo mutant cells. To test this, we overexpressed bantam, DIAP1, and Cyclin E in the developing eye and compared the resulting phenotypes with those caused by Yki overexpression. Overexpression of bantam caused the generation of extra interommatidial pigment and bristle cells (Figures 6A and 6I ). This phenotype is strikingly similar to, although weaker than, the phenotypes seen when Yki is overexpressed ( Figure 6H , [12] ). In contrast, overexpression of DIAP1 or Cyclin E caused much weaker phenotypes and resulted in only a slight increase in the number of interommatidial cells ( Figures 6B and 6C) . Addition of Cyclin E, but not DIAP1, to bantam enhanced the extra-cell phenotype, so that it more closely resembled the phenotype caused by overexpression of Yki (Figures 6D and 6E) . Coexpression of DIAP1 and Cyclin E generated many small cells, and expression of bantam, Cyclin E, and DIAP1 together caused a large increase in interommatidial cells as well as cone and photoreceptor cells (Figures 6F and 6G ). This phenotype is stronger than that caused by Yki expression, possibly because overexpression by GMRGal4 drives higher levels of bantam, Cyclin E, and DIAP1 than that induced by Yki overexpression. In summary, overexpression of bantam alone phenocopies hypomorphic hpo loss-of-function phenotypes, and coexpression of Cyclin E and DIAP1 enhances these phenotypes. These results support a model wherein the deregulation of bantam in hpo mutant clones contributes to the hpo overgrowth phenotype.
Overexpression of bantam Mimics hippo

Discussion
On the basis of the presented data, we postulate a model in which bantam is an essential target of the Hpo signaling pathway to regulate cell proliferation, cell death, and thus tissue size (Figure 7) . Our model is based on several observations. First, we found that bantam is regulated by Hpo signaling broadly and in various tissues. This regulation is a specific downstream effect of Hpo signaling and is not simply the consequence of the cell proliferation induced in hpo mutant cells. Second, bantam is required for Yki to drive tissue overgrowth, because removal of bantam suppressed the overgrowth phenotypes caused by overexpression of Yki in the retina. Third, overexpression of bantam rescued the cell death induced by overexpressed Hpo and significantly rescued growth defects of yki mutant cells. And fourth, bantam overexpression mimics the phenotypes of hypomorphic hpo mutations. Taken together, our data support a model in which bantam is an important downstream target of the Hpo pathway.
The finding that Hpo signaling regulates the expression of bantam raises the question of how important this effect is for Hpo signaling to control tissue size. Removal of bantam suppressed the induction of extra interommatidial cells in the retina by Yki overexpression but did not cause a general elimination of retinal cells in a wild-type background. These data indicate that the regulation of bantam is an essential downstream effect of Hpo signaling to regulate tissue size. However, loss of bantam only partially suppressed the effects of Yki overexpression, indicating that Yki regulates other targets in addition to bantam. We found that Hpo regulates bantam independently of cyclin E and diap1, two other genes known to be regulated by Hpo signaling. bantam is thus not a component of the Hpo signal transduction pathway itself, but is one of several downstream target genes (Figure 7) . Yki must have targets in addition to bantam, cyclin E, and diap1, because overexpression of bantam, Cyclin E, and DIAP1 together did not induce the amount of overgrowth caused by Yki overexpression in wing discs (not shown). Nevertheless, overexpression of bantam alone caused phenotypes resembling hypomorphic situations for Hpo signaling, indicating that bantam is a critical mediator of Hpo function. Whether the regulation of bantam by a Yki-containing transcription factor complex is direct remains to be determined. However, the fact that Hpo regulates bantam cell autonomously and in multiple tissues is consistent with such a model.
bantam expression is spatially modulated, and patterning signals such as Wg and Dpp also regulate the expression of bantam to generate its expression pattern [21, 33] . These patterning signals regulate specific aspects of the bantam expression pattern, and they have different effects on cell proliferation as well as bantam activity in different regions in various imaginal discs [21, 33] . In contrast, hpo mutant cells upregulate bantam activity independently of cell type and in multiple imaginal discs, indicating an intimate relationship. Hpo is thus a more general and ubiquitous regulator of bantam expression in imaginal discs. An important question that remains to be answered is how these patterning signals regulate tissue growth and bantam expression and whether they regulate bantam expression directly and independently of Hpo signaling or through the regulation of Hpo activity.
Surprisingly, opposite to hpo mutant cells, TSC1 mutant cells had lower levels of bantam activity although these cells overgrow [30] , indicating that TSC1 mutant cells induce growth independently of bantam. Neither Myc, Ras, nor Cyclin D-Cdk4 expression induced bantam, although they induce cell growth and proliferation [26, 28, 29] . bantam is thus not simply a part of the cell-intrinsic machinery that executes cell growth and division but rather acts as an upstream component to instruct cells to proliferate. In summary, although Hpo is a key regulator of bantam expression, bantam is also regulated by other pathways potentially integrating the effects of several growth-regulatory and patterning pathways.
miRNAs and their target genes often show mutually exclusive expression patterns, and miRNAs induced during differentiation tend to target messages that were abundant in the previous developmental stage [34, 35] . miRNAs may thus provide a rapid and effective means to suppress expression of residual, unwanted mRNAs while the transcriptional program in a cell is changing [34, 35] . Hpo signaling is involved in regulating cell proliferation and apoptosis in developing imaginal discs. Cell lineages and cell proliferation show Panels show mid-pupal retinae stained with Discs large (Dlg) antibodies to visualize cell outlines. bantam, DIAP1, Cyclin E, and Yki were overexpressed by using the GMR-Gal4 driver that expresses in all cells in the developing eye beginning at the third-instar stage when cell-type differentiation starts. Identity of the overexpressed genes is indicated in each panel. The GMR-Gal4 driver line by itself has a weak-eye phenotype shown in panel (I). Magnification of all panels is the same. significant plasticity in growing imaginal discs, which can rapidly respond to surgical ablation or genetic insults by regenerating missing (eliminated) cells or by ablating unwanted (extra) cells [1, 36] . This adjustment of cell proliferation and apoptosis requires a mechanism that can rapidly change the growth properties of a cell. Yki appears to regulate cell number on the one hand by inducing the expression of positive regulators of cell proliferation and cell survival and on the other hand by inducing the expression of bantam, which posttranscriptionally suppresses the expression of proteins that inhibit cell proliferation and induce apoptosis. An example of such cooperative action of Yki and bantam is the regulation of Hid: Yki suppresses the expression of hid, but also induces bantam, which then suppresses the translation of hid mRNAs that may still be present in a cell. The induction of bantam by Yki may also accelerate the repression of negative growth regulators, thereby enabling a cell to more quickly and robustly adjust its rate of cell proliferation. It will be interesting to elucidate how bantam regulates growth and how its growth targets are integrated with other targets of Hpo signaling.
Experimental Procedures
Drosophila Stocks Mutant clones were induced with the flipase/flipase recombination target (FLP/FRT) system [37] . For analysis of the GFP expression from the bantam sensor [21] in hpo, wts, yki, or TSC1 clones, the following alleles were flipped against corresponding arm-lacZmarked FRT chromosomes: hpo 42-47 [6] , wts x1 [16] , yki B5 [12] , and TSC1 IQ69 [4] . Overexpression was achieved with the Gal4-UAS system [38] and the following stocks: UAS-hpo [4] , UAS-DIAPI (from B. Hay), UAS-p35 (from B. Hay), UAS-cyclin E [17] , bantam EP3622 [20] , UAS-yki [12] , UAS-Ras v12 [39] , UAS-Myc [28] , UAS-CycD, UAS-Cdk4 [26] , GMR-Gal4, engrailed-Gal4, and nubbin-Gal4. Clones overexpressing bantam, Cyclin E, and DIAP1 were induced with hsFLP; act>y + >GAL4, UAS-GFP S65T and yw P{Act>CD2>Gal4}; hsFLP MKRS/TM6B [40] . Other stocks used were FRT80B ban delta1 / TM6B [20] , ex 697 /CyO [41] , and diap1-lacZ [19] . Bantam-overexpressing MARCM yki B5 clones were made with yw FLP 122 tub-GAL4 UAS-GFP-6xmyc-NLS; FRT42D tub-GAL80 hsp70-CD2 y + /CyO [42] .
Scanning Electron Microscopy and Immunohistochemistry
Scanning electron microscopy (SEM) of adult flies was carried out by following the hexamethyldisilazane (HMDS) method [10] . Antibody stainings of imaginal discs were performed as described previously [10] by using the following antibodies (dilutions and source in parentheses): mouse a-CD2 (1:1000; Serotec), mouse a-bGalactosidase 
